The paper-strip blood-sampling technique was evaluated for efficacy in plague passive hemagglutination tests. It is valuable for widespread serological surveys.
Filter paper techniques for the collection of whole bloods and sera for subsequent detection of antibodies are well documented. Techniques have been adapted for antibody studies of various viruses (1-3, 5, 6, 8) , leptospires (7) , and plague (4) . Because of difficulties experienced in the preparation and elution of paper disks for plague studies, our laboratory investigated the efficacy of a simplified paper-strip technique developed by Kenzo Nobuto (Toyo Roshi Kaisha, Ltd., Tokyo, Japan).
Nobuto blood-sampling papers were used in accordance with the manufacturers recommendations. This paper consists of a 5-by 30-mm section for adsorption of 0.1 ml of whole blood or serum and a 10-by 18-mm section for support during collection and drying. The 5-by 30-mm section was saturated with blood or serum, shaken gently to remove excess fluid, and airdried. Samples were eluted by cutting the 5-by 30-mm section in half and extracting overnight at 4 C; 0.4 ml of borate buffer at pH 8.0 was used for blood samples, and 0.2 ml of normal physiological saline was used for serum samples. Vials containing the diluent and paper strip were inactivated at 56 C for 30 min. The paper strip was pressed to the bottom of the vial with a glass rod, and the extract was adsorbed with washed sheep erythrocytes (1: 10, vol/vol) for 20 min at room temperature. After centrifugation the supernatant fluids were tested for the presence of antibody to the water-soluble fraction 1A envelope protein of Yersinia pestis. Passive hemagglutination tests and hemagglutination inhibition controls were those recommended in the protocol described by the World Health Organization (9) . Results are shown in Tables 1-3. There is good agreement between parallel serum and serum-strip antibody titers, but there is a tendency to overestimate titers obtained by the paper-strip collection method. Parallel tests of 24 samples on day 1 yielded mean titers of 1: 446 and 1:592 for sera and serum strips, respectively (Table 1) . Titers were very stable, showing only moderate loss of antibody during the 1-year test period; mean titers for the 24 positive sera changed from 1: 592 to 1: 244. Storage of the nine normal sera on paper strips for the 1 year did not result in the appearance of nonspecific agglutinins.
Comparison of titers for whole blood strips and their respective sera yielded consistent results within the limits expected for the passive hemagglutination method ( Table 2) .
The passive hemagglutination test has been The practicality of this approach has been checked in work to be published in detail elsewhere. Very briefly, using the filter paperstrip technique, 778 carnivore and 210 small rodent blood specimens were collected by coworkers in the U.S. Fish and Wildlife Service, as well as in various other state and government agencies. Table 3 gives details of the serological results obtained by processing these specimens. In general, 37 potentially positive specimens were found at titers less than 1: 128, as contrasted with 33 positive specimens with titers of 1:128 or greater. It appears that slightly more than 50% of the expected positive sera may be lost when the paper-strip technique is used. In spite of this, filter-paper collection of whole blood samples has several advantages which counterbalance its failure to detect animals with low titers. For widespread serological surveys, methods of collection and handling are simple and personnel training is minimal. Amounts of blood required (0.1 ml) are small. Road-killed or poisoned animals, as well as animals collected in dead-fall traps, can be used. Access to laboratory facilities and refrigeration is not required; therefore, dried specimens can be mailed in simple envelopes without concern for delays in transit.
